While demand estimates are used in policy making in a number of areas, there has not been a substantialliterature on demandpatterns and responsesin Pakistan. We present estimates for thirteen classesof goods, basedon a complete demand system, a modification of the Unear Expenditure System,usingmaximum likelihoodtechniques and observations at the household level for Pakistan and urban and rural areas for 1976.
INTRODUCTION
In this paper, we present, estimates of a complete demand system for Pakistan based on cross-section household-level data from the 1976 Micro-Nutrient Survey (MNS) conducted under the aegis of the Planning Commission. These data do not include information on price variation for all commodities, and we therefore impose a functional form which allows us to identify the complete demand system without such information. The resulting price elasticities are, of course, very strongly influenced by the functional form chosen and, as Deaton (1987) puts it, are essentially derived by "assumption". In Section 2 we describe the method used, which is an adaptation of the Extended linear Expenditure System (ELES) as described in \Lluch, Powell and Williams (1977) . Our method differs from the standard ELES tormulation in that we do not use the income information from the MNS, which we believe to be particularly unreliable [see Ahmad, Leung and Stern (1984) J. Wediscuss the data further in Section 3, along with the estimated parameters and elasticities. Section 4 concludes. *The Author is Director, Development Economics Research Programme at the London School of Economics(LSE), currently on leave at the World Bank, Stephen Ludlow is Research Officer at the LSE, and Nicholas Stern is Professor of Economics at the LSE and Chairman, Suntory-ToyotaInternational Centre for Economicsand RelatedDisciplines. They are grateful for grants from the UK Economic and Research Council and the World Bank (RPO 673-13). This paper draws on Ahmad, Leung and Stern (1984) and the acknowledgementsin that paper apply here as well. 
We do not, however, have confidence [see Ahmad, Leung and Stern (1984) ] in the income variable in the MNS -this is nototiously hard to measure in household surveys in developing countries -and we do not therefore follow the ELES procedure. Instead we introduce the information on the number of members or household size in the MNS to provide extra parameter estimates. specifically we suppose that the "minimum consumption requirments" depend on household size n. This is expressed as:
Consider the following standard specification of the Linear Expenditure System (LES):
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where Xi is expenditure on the ith good, and M is total money expenditure, with referred to as the marginal budget share.
As it stands the structure of the demand system Equation (1) is underidentified. We may see this by posing the question of identification of a simultaneous system, as the derivation of the structure from the reduced form;
where di and Ii are parameters relating "minimum consumption requirements" to household size. For the consumption of commodities independent of household size,di= 0, andIi = 0 for the consumption of commodities proportional to household size. If we now examine the reduced form :
we can see that we have 3n -3 independent parameters amongst the ai' bi and gi (note that adding-up will imply L,.fli= Ligi = 0, and Libi = 1, for i = 1, 2, . . ., n).
From these we want to calculate the (3n -1) parameters (the bi' di' fj) in the structure formed by Equations (1) and (3). Thus we are now 2 identifying restrictions short. However, we can achieve identification by imposing restrictions on the parameters of Equation (3). Specificallywe think of some of the 'Yias being proportional to household size so that Ii is zero, others as being independent of household size so that di is zero. Thinking of a household as a small community, Ii zero means i is analagous to a private good for each member (we must all eat), and di equal to zero means i is analagous to a public good (an individual's use of the broom or refrigerator does not diminish its availability to other members of the household).
The list of 13 commodities which we use for estimation is contained in Table 1 and we suppose that the minimum requirements for all commodities except (10) 'housing',and (13) 'other non-food'areproportionalto householdsizeifi =0 for i =I-10, 13), and minimum requirements for goods (10) and (13) are independent of household size (di = 0 for i = 10, 13). Thus we estimate the system (5) where €i is a random term.
i,j= 1,..,9,11,12
The reduced form Equation (2), ignoring the random term, would provide us with (2n-2) independent parameters amongst the ai and bi since the adding-up constraint LX. =M (i = 1, . ..., n), which holds for each household, will imply
Thus the standard procedure in estimating a system such as Equation (2) is simply to drop one equation. From this set of (2n -2) parameters in the reduced form we wish to construct (2n -1) parameters in the structure -there are n of the 'Y.and 1 (n -1) independent bi . The bi are identified but the 'Y i are not. Essentially we require one additional restriction to identify. The standard way of achievingidentification in this context is to set one of the 'Yito be zero. In particular in the ELES (where the extension is the inclusion of an equation for saving so that M is total income rather than total expenditure) it is the 'Yi for saving which is set at zero although the role of this assumption is not always explicit [see e.g. All (1985) ].
for for with
i= 10, 13;j= 1,...,9,11,12
;: (ii) The entries in the columns headed dj and 'Yjare dj for i "* 10, 13 and 'Yj(equal to fi) for i = 10, 13 -see text, particularly Equation (3) Havingimposed n restrictions on the di and Ii we have n -2 over-identifying restrictions. Accordingly there are (n -2) restrictions on the reduced form.
Continued-
The structure (5) was estimated directly using Deaton's NLFIML programme for a maximum likelihood estimation of a complete demand system [see Deaton (1981) ]. The residuals are assumed to be drawn from a multinormal distribution with mean vector 0 and variance V. The contemporaneous variances and covariances make up the constant matrix V. We have not given any special treatment to zero purchases and have simply included all observations for the relevant sample. Zero purchases are generally below 15 percent of the sample of 975 cases, and are as low as 2 households for the commodity (6) 'vegetables, fruit and spices' (see Table 1 ). The estimates are presented in the next section.
This "modified" LES may be improved upon in a number of ways. For instance, one can bring in other household characteristics such as the number of adults or children (Barten 1964) . Then the "minimum requirements" on tobacco or other adult goods could be made to depend on the number of adults, whilst those on education or other "children's goods would be dependent on the number of children. Similarly, one might distinguish between predominantly male or female commodities. Unfortunately the 1976 MNS does not allow further refinements in the manner described.
The standard method of identifying a modified LES in the absence of price information [see Equations (2) and (3) above, and also Ahmad, Leung and Stern (1984) for experiments with a 17-commodity classification for Pakistan] would require, for instance, that the minimum consumption requirements for a particular commodity group be specified ex-ante. The introduce an element of sensitivity we have reestimated the modified LES with the identifying assumption that the minimum requirement for the commodity group 'other non-food' is zero (see Appendix  Table 1 ). We do not report the full set of results here and comment only on the differences that arise in identifying the LES differently in the sections below.
DATA AND ESTIMATES
The 13 commodity groups derived from the 1976 Pakistan MNSdata tapes are: (1) 'wheat'; (2) 'rice'; (3) 'pulses'; (4) 'meat, fish and eggs'; (5) 'milk and products'; (6) 'vegetables, fruit and spices'; (7) 'edible oils' , (8) 'sugar', (9) 'tea'; (10) 'housing' (including durables like furnishing and utensils; and fuel and light, such as gas, electricity and water); (11) 'clothing' (including shoes, laundry and repairs); (12) 'other food' (including maize and other cereals, sweets, gur, and other food); and (13) 'other non-food' (including cosmetics, tobacco, education, recreation, personal hygiene and so on). This classification is determined by the MNS data set. It is not possible to disentangle, say 'fuel and light' from (10) !housing', or 'tobacco' from Demand Response in Pakistan 299 (13) 'other non-food', although the demand response with respect to such commodities may have considerable importance in estimates of tax revenues or for other purposes. A finer commodity classification is possible, however, with the 1979 Household Income and Expenditure Survey, and this will be the subject of further work.
We present estimates for parameters based on the full 975-household sample, along with estimates for urban households and rural households separately in Table  1 . It is immediately apparent from the marginal budget shares, bi' that there are significant differences between the urban and rural demand patterns. For instance, the marginal budget shares for food-grains [commodities (1)-(3)] in rural areas are considerably higher than for urban households. Correspondingly, urban households have higher marginal budget shares in the case of (4) 'meat, fish and eggs'; (6) 'vegetables, fruits and spices'; (10) 'housing'; and (13) 'other non-food'. There are thus limitations that need to be kept in mind in using the aggregateparameters based on the full sample, giventhe differences in the patterns of demand. Within a given sector there may be further differences on the basis of income groups [see Radhakrishna and Murty (1980) ] and these will be examined further with the 1979 Household fucome and Expenditure Survey (HIES) for Pakistan which has a much larger sample and finer commodity classification than the MNS. The differences in demand patterns across rural and urban areas may, in part, reflect such income differences. However these may also be due to different taste patterns, regional differences, availability 0' items (such as gur) and so on. An investigation of this would require piece-wiselinear estimates for different income groups within rural and urban areas separately and will be attempted with the larger sample-size of the HIES data for later years.
The uncompensated own-price elasticity 1/iiis given by:
where 0 < 'Yi< Xi and the elasticity is negative with an absolute value between bi and 1. The uncompensated cross-priceelasticity 1/ijis given by
where Xi is the expenditure on theith good. When 'Yi> 0 then 1/ij< 0, i.e. all goods are gross complements. We present the uncompensated own-price elasticities for the full, urban and rural samples evaluated at sample means in Tables 2 -4. The own-price elasticities are all negative. They are also predominantly lessthan unity in absolute value, with the exception of (4) 'meat, fish and eggs', and (I3)'other nonfood', and these correspond to the negativevalues of the 'Y/s as seen in Table 1 . Note that the negative "I/s are generally insignificantly different from zero. The crossprice effects for most commodities are negative, again the exception being those cases for which the "I/s are negative and the substitution effects prevail. Apart from the cross-price effects with respect to the price of (1) 'wheat', (5) 'milk' and to some extent (11) 'clothing', the absolute values of the cross-priceterms are small. Given the significantly different patterns of consumption in rural and urban areas it is interesting to evaluate an aggregatedemand response using the piece-wise LES (PLES) parameters for the urban-rural subdivision of the sample. The 'composite' aggregateelasticity matrix, with T/iiand T/ijas the own-and cross-price elements, may be expressed as the weighted averages of the own-and cross-price elasticitiesof the relevant sub-groups:
s . T/..
and xs~= L
I~XC I
where c denotes the cth class and sf is the proportion of the aggregate consumption of the ith good accounted for by the cth class. The aggregateelasticity matrix based on the PLES estimates for rural and urban sectors is presented in Table 5 . This may be compared with the full-sampleestimates from Table 2 . For instance the ownprice elasticity for (1) 'wheat' is -0.34 for the PLES (a weighted average of -0.38 for the rural sector and -0.28 for the urban), whereas the full sample estimate was -0.24.
The expenditure elasticities for rural, urban and all household groups are presented in Table 6 . These also reflect differences in the consumption patterns across rural and urban households. These differences are most pronounced in the food grains commodity groups, and for sugar.
Identification of a modified LES on the assumption that the "Iifor (13) 'other non-food' is zero leads to results that are not too dissimilarto those-reported above, especially with respect to the marginal budget shares bi (see Appendix Table I for the parameters corresponding to the classifications of the sample as in Table I ). However, since "113is arbitrarily zero in this formulation, differences arise with respect to the magnitudes of some of the "Ii"Since the elasticities calculated involve both the b. and the "I" there are bound to be differences between the two formula-
I I
tions. However, our experiments suggest that the magnitudes of the own-price effects are not significantly altered, and for some purposes the elasticities may be treated as rough approximations of each other. Ray (1980 Ray ( , 1982 has argued for non-homothetic, .m without pric. miation it willnot in g.n.,,1 b, pOoMbte to "tim. Standard errors in brackets. w Note: These parameters are based on the standard identifying assumption that 1f for (13) 'other non-food' is zero. 0
The b, are marginal budget shares, and 1f' minimum consumption requirements, defmed in the test.
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